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Optimization of Land Use Spatial Pattern Based on

Shuffled Frog Leaping Algorithm

HUANG Qiang, HUANG Hai" , LIU Xue

( Department of geographic information and land resources, Chongqing Jiaotong University, Chongqing 400074 , China)

Abstract: In traditional models, there has been difficulty in effectively optimization of both quantity structure and

spatial pattern for land use. This paper put forward a land use optimization model by Shuffled Frog Leaping

Algorithm (SFLA). This model was constructed based on geographic grid cells, with a head-to-tail sorting group

method, intelligent learning and mutation operators were introduced to improve the algorithm, and the Yubei district



170 T 36 %

of Chongqing city was taken as a case study. The land use spatial pattern of study area in 2030 was optimized by
the model, with its land use data in 2016. The value of ecosystem services in this region was 2. 012 x 10’ Yuan
before optimization, whereas the number increased to 2.09° x 10° Yuan after the optimization. The gross economic
output before and after optimization was 1. 263 x 10" Yuan and 2. 148 x 10"" Yuan respectively. The land use
intensity before and after optimization was 0. 654 and 0. 812 respectively. The growth rates of ecosystem services
value, gross economic output and land use intensity were 4.3% , 70. 1% and 26. 3% respectively. The result
showed that land use optimization model based on the SFLA could effectively optimize the quantity structure and
spatial pattern of land use at the same time under several optimization objectives and restrictive factors. This method

was proved to possess strong global optimization ability and fast convergence.

Key words: land use planning; Shuffled Frog Leaping Algorithm ( SFLA ) ; optimization of land use spatial pattern ;
Yubei district; Chongqing



